Myocardial ischemia caused by distal coronary-artery constriction in stable angina pectoris.
In patients with stable coronary artery disease, the ischemic threshold for the production of effort-related angina is often quite variable. Although this feature is commonly attributed to changes in the caliber of coronary arteries at the site of stenosis, it could also be caused by the constriction of distal vessels, collateral vessels, or both. In order to test this hypothesis, we studied 11 patients with stable angina, total occlusion of a single coronary artery that was supplied by collateral vessels, normal ventricular function, no evidence of coronary-artery spasm, and no other coronary stenoses. These conditions precluded the modulation of coronary flow by vasomotion at the site of the coronary stenosis. The ischemic threshold--assessed by multiplying the heart rate by the systolic blood pressure at a 1-mm depression of the ST segment during exercise testing--increased by 19 percent after the administration of nitroglycerin (P less than 0.05) and decreased by 18 percent after the administration of ergonovine (P less than 0.01). Ambulatory electrocardiographic monitoring of the patients when not receiving treatment detected 73 ischemic episodes that, in keeping with the history, showed variations of 25 to 52 beats per minute in the heart rate at a 1-mm depression of the ST segment; 12 episodes of sinus tachycardia exceeded the lowest ischemic heart rate by a mean (+/- SD) of 22 +/- 13 beats per minute without ST-segment depression. Furthermore, 21 ischemic episodes occurred at a heart rate more than 25 beats per minute below that at a 1-mm depression of the ST segment during exercise testing. Delayed and reduced filling of collateral and collateralized vessels associated with depression of the ST segment similar to that observed during ambulatory monitoring was detected on angiographic evaluation after the intracoronary administration of ergonovine in three patients. We propose that the constriction of distal coronary arteries, collateral vessels, or both may cause myocardial ischemia in patients with chronic stable angina.